Background: Lung cancer is the leading cause of cancer deaths in the world.
L ung cancer is the leading cause of cancer deaths worldwide 1 and the top cause of cancer deaths in Taiwan. Five-year survival rates of lung cancer patients, dependent on their stage at diagnosis, range approximately from 10% to 54%. 2, 3 Interventions that lead to improvements in their quality of life (QOL) will greatly benefit patients with lung cancer. Physical activity is an element of wellness promotion that is associated with lower morbidity and mortality and a higher QOL. 4, 5 Broadly defined, ''physical activity'' refers to physical movement and energy consumption by skeletal muscles, including leisure-time physical activities, exercise, sports, transportation, occupational work, and chores. Thirty minutes of moderate physical activity a day improves health and physical fitness. 5 According to the US Healthy People 2010 program, physical activity is first among the top 10 individual and community health indicators. 6 Other sources confirm that regular physical activity provides many health benefits. 5, 7 Findings from previous studies indicate that physical activity can help lung cancer patients promote and maintain their health 8, 9 and that effective participation in physical activity is influenced by patient motivation and adherence. Adherence to regular exercise is a challenge for generally healthy adults and even more difficult for cancer patients. Only about a fourth of cancer survivors engage in regular physical activities. 10Y13 Understanding individual patient preferences for physical activity could help in designing ideal intervention strategies to improve patient adherence to regular physical activity.
Karvinen et al 14 found that the most preferred approach for exercise recommendations was face-to-face counseling provided by cancer center specialists among 397 bladder cancer patients. In another study of the physical activity counseling preferences of 90 head and neck cancer patients, patients also reported a preference for obtaining physical activity information through face-to-face counseling with physicians at cancer centers. 15 Stevinson et al 16 surveyed preferences for physical activity programs among 359 patients with ovarian cancer and found that those patients preferred home-based physical activities, particularly walking, that began 3 to 6 months after cancer treatment. Additionally, Karvinen et al 14 studied the preferences for physical activity programs of 397 bladder cancer patients and found that those patients favored home-based physical activities that began immediately after cancer treatment; walking and other physical activities that required no supervisory guidance were more highly preferred. From the exercise preference survey of 307 cancer survivors, Jones and Courneya 17 also indicated that patients preferred walking, beginning the activity programs before cancer treatment, and engaging in morning exercise with moderate intensity with no assistance from either family members or supervisors.
Physical activity may help lung cancer patients promote and maintain their health. However, research on physical activity preferences of lung cancer patients is still lacking. Knowledge of the physical activity preferences of cancer patients can help in designing ideal interventions for them. Previous research mainly investigated the impact of the popularity of physical activities, 10Y13,18 demographic characteristics, and the cancer treatment status on the physical activity preferences of cancer patients but did not reflect an assessment of psychosocial conditions. To our knowledge, this is the first study to investigate the physical activity preferences of lung cancer patients. We also evaluated social support and self-efficacy impacts on physical activity preferences. Implications from this study will have the potential to improve lung cancer patients' physical activity levels and their QOL.
n Methods
Patients and Setting
This survey study used a descriptive correlational study design and convenience sampling to collect data from survey questionnaires that patients filled in by themselves. Participants were registered lung cancer patients in the clinical chest and surgery departments of 2 medical centers, one each in northern and southern Taiwan. Inclusion criteria were as follows: diagnosed with lung cancer by a primary physician, treated (surgery, chemotherapy, radiation therapy, and/or targeted therapy), and have no evidence of recurrent or progressive disease; patients were 18 years old or older and were able to communicate in Mandarin or Taiwanese.
Instruments

Demographic and Disease Characteristics
Participants reported basic demographic and health variables including age, gender, occupation, educational level, living status, marital status, religion, and treatment complications. Disease and treatment conditions included the disease stage, treatment modalities, and the Karnofsky performance status.
Physical Activity Preferences
On the survey form, physical activity preference questions consisted of 2 parts. The first part consisted of 5 questions to determine patient preferences for physical activity counseling, and the second part consisted of 14 questions to determine the physical activity preferences. We adopted physical activity counseling and program preference questionnaires designed for cancer survivors by Jones and Courneya 17 that were previously applied to survey bladder cancer, head and neck cancer, endometrial cancer, and breast cancer patients. 14, 15, 19, 20 The physical activity preference questions were first translated into Chinese and then back-translated into English, and the 2 English versions were compared. The validity was established by a panel of experts.
Social Support for the Physical Activity Scale
We used the ''perceived social support specific to healthrelated exercise behaviors scale'' with 13 questions developed by Sallis et al 21 to evaluate physical activity social support levels in our study. The evaluation used a 5-point Likert scale ranging from 1 indicating ''never'' (received support) to 5 indicating ''always'' (received support). The scale of social support revealed how much physical activity support participants received from their family, friends, and medical staff. A study by Sallis et al 21 surveyed family's and friends' support for participants' physical activity with a test-retest reliability of 0.55 to 0.79 in a 2-week period. Williams et al 22 studied psychosocial predictors for physical activity adjustment and maintenance of 205 healthy adults and determined good reliability and a high internal consistency of 0.91 to 0.92.
Physical Activity Self-efficacy Scale
We used a self-efficacy questionnaire designed by Marcus et al 23 with 5 questions, each scored from 1 point indicating no selfconfidence to 5 points indicating strong self-confidence. The questionnaire was translated into Chinese using a translation and back-translation process. This questionnaire was used to evaluate how much self-confidence a patient needs to maintain consistent physical activity in unfavorable situations. Williams et al 22 studied predictable psychosocial factors for physical activity adjustment and maintenance of 205 healthy adults and determined it had good reliability and an internal consistency of .86.
Procedures
This study was reviewed and approved by the institutional review board of Taipei Medical University, Taiwan. The study began with lung cancer patient enrollment carried out in the chest and surgical department of 2 medical centers, one each in northern and southern Taiwan. We sought approval from the primary physicians to contact their patients (as required by our ethics board). During patient enrollment, researchers explained the study purpose and data collection methods and ensured patients that their right to receive appropriate medical care would not be affected by whether they participated in the study, and written consent was obtained from all participants. Researchers explained to participants how to complete the questionnaire and allowed them to fill out the basic personal information and a structured questionnaire that was completed in about 10 minutes. Patients who were unable to complete the survey questionnaire themselves were assisted by a researcher who read out the questions one by one and recorded the patient's answers. During the course of the study, participants were informed that their wishes and rights to withdraw were respected.
Statistical Analysis
The SPSS17.0 software package (SPSS, Chicago, Illinois) was utilized for data analysis, descriptive statistics, and inferential statistics. Descriptive statistics, including the frequency, percentages, means, and SDs, were used to describe lung cancer patient demographic data, health status, disease and treatment statuses, and physical activity counseling and program preferences. Inferential statistics used a logistic regression analysis to examine factors influencing the relationship between physical activity counseling and program preferences.
n Results
Demographic and Disease Characteristics
Data for physical activity preferences among 81 lung cancer survivors, including 43 men and 38 women, are provided as follows. The average age of the participants was 61.37 (SD, 11.36) years. Most patients (75.3%) were unemployed or retired, and 79% of them were married. Thirty percent of patients had finished college or above, and 88.9% of the patients lived with their families. The majority of patients (60.5%) had comorbid disease, and 64.2% of them had a normal body weight index (body mass index [BMI] ). Detailed data of the demographic and health status profiles of participants are presented in Table 1 .
Disease and treatment information indicated that 43.2% of participants were at stage I, 69.1% had undergone surgery, and 53.1% had received chemotherapy. On average, participants had been diagnosed 26.14 (SD, 28.15) months before entering this study. Most of the participants had a good Karnofsky performance status (range, 70Y100). Other information is presented in Table 2 . 
Physical Activity Counseling Preferences
For physical activity counseling, 85.2% of participants preferred to receive physical activity counseling during their cancer experience. Moreover, 48.1% of participants preferred to receive physical activity counseling face to face, 28.4% preferred to receive it from an oncologist, and 21% preferred to receive it at 3 to 6 months after treatment. Detailed data of the physical activity counseling preferences of participants are provided in Table 3 .
Physical Activity Program Preferences
Regarding physical activity programs, most participants (70.4%) were interested in a physical activity program, and 69.1% were able to participate in such a program. For the physical activity program, 96.3% of participants preferred recreational activities, 92.6% preferred a flexible physical activity program, 88.9% preferred walking, 64.2% preferred unsupervised physical activities, 55.6% preferred the same activity each time, and 54.3% preferred moderate-intensity physical activity. Additionally, 53.1% of participants preferred physical activity in the early morning, 54.3% preferred outdoor activities, 44.4% preferred physical activity alone, and 23.5% preferred to begin their physical activity 3 to 6 months after treatment. Detailed data of the physical activity program preferences of participants are provided in Table 4 .
Differences in Physical Activity Counseling Preferences
With regard to differences in physical activity counseling preferences, a higher percentage of participants with a college education (52.9% vs 25%, 2 2 = 4.91, P G .027) preferred to receive physical activity counseling from an exercise specialist affiliated with a cancer center. Moreover, a higher percentage of participants who were employed (55.6% vs 20.8%, 2 2 = 5.187, P G .037), had completed college (66.7% vs 26.4%, 2 2 = 6.082, P G .022), and had no comorbid conditions (77.8% vs 34.7%, 2 2 = 6.205, P G .025) preferred to receive physical activity counseling face to face.
Differences in Physical Activity Program Preferences
With regard to differences in physical activity program preferences, a higher percentage of participants who were illiterate (94.8% vs 50%, 2 2 = 11.13, P G .026), were female (81.3% vs 38.5%, 2 2 = 9.439, P G .002), had less than a college education (100% vs 61.5%, 2 2 = 8.901, P G .002), and had not a Total values of n being more than 81 was due to some respondents listing more than 1 type.
undergone surgery (56.3% vs 24.6%, 2 2 = 6.022, P G .031) or radiotherapy (100% vs 76.6%, 2 2 = 4.615, P G .033) preferred to engage in a physical activity program at home. In addition, a higher percentage of participants who were younger than 65 years preferred unsupervised physical activity, and those with comorbid conditions (72.1% vs 47.4%, 2 2 = 5.161, P G .023) preferred physical activities in the early morning. Finally, a higher percentage of participants who were single (57.1% vs 6.8%, 2 2 = 10.438, P G .002) and had no comorbid conditions (85.7% vs 35.1%, 2 2 = 6.846, P G .014) preferred dancing, and those with a normal BMI preferred qigong (81.8% vs 57.6%, 2 2 = 4.080, P G .043) and moderate-intensity physical activity (73.3% vs 51.4%, 2 2 = 4.088, P G .043). Table 5 shows the results of the logistic stepwise regression analysis, which indicated that participants who had higher social support and self-efficacy were more likely to participate in a moderate-to vigorous-intensity physical activity program (2 2 = 13.941, P G .001).
n Discussion
Previous studies showed that physical activity can help cancer patients promote and maintain their health. 10, 12 In addition, understanding cancer patients' preferences for physical activities could facilitate development of intervention tactics to meet the needs of cancer patients and increase their regular participation in and compliance with physical activities; however, a survey of physical activity preferences of lung cancer a Total values of n being more than 81 was due to some respondents listing more than 1 type.
patients is still urgently needed. Our study results show that, in the course of lung cancer morbidity, the majority of lung cancer patients (85.2%) were willing to receive physical activity counseling. In some other cancer patient groups, about 70% to 84% of cancer patients were willing to receive similar counseling. 17 ,25Y27 About 88.9% of our study participants were interested in physical activity programs, which is similar to the findings in some other cancer patient groups. 14, 24 About 90% of lung cancer patients participating in our study reported being able or possibly able to participate in physical activities or program plans, compared with 80% of other cancer patients diagnosed with a brain tumor or lymphoma. 26, 27 We conclude from these data that implementing physical activities as a cancer patient care intervention is feasible. Our results showed that the majority of lung cancer patients preferred consultation with a physician (oncologist) for advice regarding physical activities. This is consistent with a report by Rogers et al 20 on head and neck cancer patients. However, among patients with other cancers (bladder cancer, endometrial cancer, breast cancer, prostate cancer, etc), most patients preferred to seek advice from sports counselors at hospitals. There are 2 possible reasons for this. First, there is a cultural difference that physicians in Taiwan are much more respected than any other healthcare professionals, so their advice is more convincing and better accepted by patients. Second, hospitals usually do not provide physical activity counselors for patients as an option for physical activity advice. In addition, nearly half of patients with lung cancer (49.4%) reveal no preferences regarding resources for physical activity consultation. Future studies should focus on how to increase participants' responses regarding their preference. In the present study, about half of the participants followed the physicians' and nurses' advice about physical activities; however, physicians and nurses do not have appropriate sports professional training or certification in Taiwan. Therefore, training and preparing physicians and nurses for physical activity counseling are now areas for educational attention and improvement.
Face-to-face physical activity counseling was another preference of our lung cancer participants, and this finding is consistent with several previous studies that included patients treated for lung cancer, bladder cancer, breast cancer, head and neck cancer, endometrial cancer, and prostate cancer. 14, 15, 19, 20, 25 Primary brain tumor patients are more interested in obtaining physical activity counseling through a different way utilizing technological tools, such as the Internet or CD-ROMs, perhaps secondary to younger patients having higher social and economic status. 26 The physical activity information acquired by the face-to-face method highlights a gap between what is currently provided and what patients desire. Moreover, faceto-face programs provide immediate feedback and increase the motivation to exercise. These results indicate that future study designs related to physical activities should consider face-to-face counseling.
As our study shows, more than half of lung cancer patients (54.3%) preferred outdoor physical activity programs that were also favored by head and neck cancer patients, 28 whereas bladder cancer, breast cancer, ovarian cancer, and brain tumor patients were more inclined to exercise at home. 14, 16, 20, 26 Outdoor physical activities normally associated with fresh and bettercirculating air seemed to be more desirable for lung cancer patients who often have respiratory defects. Contrary to what we observed, a study by Jones and Courneya 17 on prostate cancer, breast cancer, colon cancer, and lung cancer patients revealed that lung cancer patients preferred indoor physical activities. One possible reason for this discrepancy in physical activity preferences between our study and Jones and Courneya's findings 17 is that lung cancer patients (n = 19) of a total of 307 patients were a relatively small sample size in their study as the majority were breast cancer (n = 154) and prostate cancer (n = 90) patients. Collectively, current findings indicate that the future designs of physical activities for cancer patients should consider environmental conditions (slippery path, extreme temperatures, etc) that can substantially increase risks of outdoor programs.
Additionally, our study participants preferred engaging in physical activity alone, similar to the preference expressed by patients with bladder cancer, breast cancer, head and neck cancer, and prostate cancer. 14, 17, 20, 28 When they preferred companions, our study participants were more interested in doing physical activities together with family members. Jones and Courneya 17 and Stevinson et al, 16 respectively, found the same preference among brain tumor and ovarian cancer patients. The results of our study showed that the design of physical activity programs for patients with lung cancer should not ignore individual emphasis and the role of family support. Physical activities have not only health benefits but also risks, such as potentially harmful changes in the heart rate and shortness of breath. Because lung cancer patients tend to be alone during physical activity, the design of safe and nonstressful physical activity programs for them is very important and should not be overlooked.
We also found that more than half of lung cancer survivors (55.6%) were willing to exercise after treatment, particularly 3 to 6 months after treatment; 23.5% of patients with bladder cancer, endometrial cancer, and ovarian cancer desired to begin physical exercise at similar time points when the adverse effects of treatment had almost completely disappeared. Only about 20% of lung cancer patients and a similar portion of prostate cancer and breast cancer patients chose physical activity plans before treatment began. As to the timing of physical activity, mornings were the first choice for 60% of patients with lung cancer and for similar portions of other patients with breast cancer and endometrial cancer. 19, 20 Although the best daily physical activity timing and the ideal time point according to cancer therapy to implement physical activity for lung cancer patients are not yet clear, knowing patients' most preferred exercise starting point and timing would be helpful for planning exercise intervention programs that would increase patient compliance with regular exercise.
Walking programs (88.9%) were the most preferred exercise for lung cancer patients, followed by gymnastics (ie, range of motion exercise, including motions of head and neck, shoulder, knee, and body trunk), whereas cycling and qigong exercises were tied for third. The same trends were found in other cancer patients, 14,16,17,20,26Y28 who chose walking as the preferred physical activity. Walking is one of the lightest physical activities with no additional need for equipment or instructors. 27 In addition, in terms of exercise intensity, about 50% of lung cancer patients chose moderate exercises, as did 50% of patients with head and neck cancer, 56% of patients with prostate cancer and endometrial cancer, and 61% of breast cancer patients. Those studies indicated that future designs of physical activities for cancer patients should include walking and other moderate exercise programs that appeal to the interests of the majority of patients.
As to preferences for the physical activity structure, lung cancer patients strongly favored exercise of a recreational nature (96.3%) over activities of a competitive nature (3.7%). Jones and Courneya 17 and Gjerset et al 24 showed similar preferences for physical activity structure in patients with prostate cancer and breast cancer. Moreover, lung cancer patients preferred a physical activity structure with flexibility (92.6%) and no supervisors (64.2%), the same preferences as found in bladder cancer, breast cancer, and head and neck cancer patients. However, endometrial cancer patients preferred a physical activity structure with a regular schedule and a supervisor. 19 These results suggest that flexible, unsupervised physical activities of a leisure nature would be highly accepted by lung cancer patients.
In terms of factors affecting patients' physical activity program preferences, we discovered that gender, educational level, treatment status, age, other chronic diseases, marital status, and BMI were involved in the preferences of lung cancer patients for physical activity programs. Vallance et al 27 also found in a study of non-Hodgkin lymphoma patients that exercise preferences were affected by gender, educational level, age, marital status, and BMI. Another study showed that, for ovarian cancer patients, age, educational level, and working conditions also influenced physical activity program preferences. 16 This study showed that female patients with less than a college education and with neither surgical treatment nor radiotherapy preferred doing physical activities at home. A previous study indicated that obese and elderly patients with bladder cancer also preferred to exercise at home, but gender was not relevant to this preference. 14 The gender preference for home exercises by female patients may be due to a Taiwanese tradition of men providing for the family by working away from home and women being more homebound. Furthermore, 1 study found that ovarian cancer patients younger than 65 years and with an educational of less than high school also preferred to engage in activities at home. 16 The intensity preference of physical activities by lung cancer survivors was affected by the BMI. Normal-BMI patients favored physical activities of moderate intensity. Research performed on breast cancer patients by Rogers et al 28 showed that a high BMI and older breast cancer survivors are associated with mild physical activities.
Physical activity may help cancer patients promote and maintain good health. Encouraging regular participation in physical activities can achieve maximal benefits for cancer patients. From our study, lung cancer patients preferred to exercise by walking and were more likely to accept a moderate-exercise structure. These are well aligned with the emphasis on indicators of moderate physical exercise from the US Centers for Disease Control and Prevention and the American College of Sports Medicine. Moreover, it is worth noting that this study found that high social support and self-efficacy can effectively predict lung cancer patients' participation in physical activities of moderate to vigorous intensity. The future planning of lung cancer patients' physical activity programs should not overlook enhancing a patient's support system and self-efficacy. In such efforts, lung cancer patients can effectively engage in regular moderate to vigorous physical activities to maintain and promote their health; enhancing the QOL of lung cancer survivors is the ultimate goal.
There are several limitations of this study. First, resources and time were limited, so only a cross-sectional study was carried out. In the future, a longitudinal study should be considered to investigate changes and trends of lung cancer patients' physical activity preferences over time. Second, because of rather shorter lung cancer patient survival, the severe nature of the disease, and convenience for sample data collection, only metropolitan medical centers were included in this study. In future studies, we need to include patients in rural hospitals and other types of hospitals to increase the ability to generalize the study's inferences. Third, the closed questionnaire method used in this study might not reflect all of the physical activity preferences of the responding lung cancer patients. In future studies, the same questionnaires combined with qualitative interviews or a survey with open-ended questions would more truly reveal patient preferences.
n Conclusions and Relevance to Clinical Practice This is the first article to specifically investigate the physical activity preferences of lung cancer patients, and the study showed that walking was the most preferred physical activity for such patients and that social support and self-efficacy could effectively predict preferences for moderate to vigorous physical activities. These results provide a valuable recommendation for future designs of physical activity interventions to improve the QOL of lung cancer patients.
